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Abstract 
PT. Pertamina Hulu Energy Offshore North West Java (PHE ONWJ) conducted a mangrove restoration program in Sedari village 
as part of Corporate Social Responsibility (CSR) program. The program is named Orang Tua Asuh Pohon (OTAP). OTAP aims 
to restore the degradation of mangrove in the village as well as to develop capacity of local community in mangrove 
conservation. The activities started in 2012, comprising of planting mangrove at Sedari riverbank, and the coastal area as buffer 
zone (green belt) to prevent abrasion. The first plantation activity was unsuccessful. The failure planting happened was due to 
lack of knowledge about how to plant the mangrove in appropriate way and also lack coordination with local governments, both 
district and province. Learning from the failure planting, the initial coastal planted mangrove covering an area of 0,05 ha was 
conducted in 2013 to provide experiences as learning process for local community to plan mangrove in appropriate way. The 
program continues with the next implementation program at the area of 2,7 ha of abandoned fish ponds owned by local 
community. The implementation result showed that the most planted mangrove survived (55.28%). This paper reviews the 
changing of managerial aspects of mangrove ecosystem in Sedari village. The collaboration between the private sector, local 
government and community empowerment are particularly important factor in the success of mangrove restoration. The 
sustainability beyond the program period is expected to be implemented by the role of local government including development 
of alternative livelihood for local community. 
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Introduction 
Study of the mangrove ecosystems management  has been carried out considering the condition of the ecosystem 
is increasingly becoming a concern. Nowadays, it has been an increase in the loss of mangrove resources around the 
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(http://creativecommons.org/licenses/by-nc-nd/4.0/).
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world caused by land use conversion for settlement and industrial needs. The same cases also happened in Indonesia. 
Although estimates of mangrove forest area in Indonesia is so diverse that it is difficult to know exactly how much 
reduction in the total area of mangrove. But the fact remains, according to the Ministry of Forestry data in 1997 
based on various sources, area of mangrove forests in Indonesia approximately 4.25 million hectares. Two decade of 
mangrove monitoring program conducted using satellite imagery Landsat-1 MMS (Multi-Spectral Scanner), Oktober 
10, 1972, Landsat-5 TM (Thematic Mapper) Desember 14, 1993 and Landsat-8 OLI (Operational Land Imager) 
Agustus 8, 2013 indicated the degradation of mangrove area in Karawang District (Fig 1).  In 1972, mangroves area 
was 2699.3 hectares. Mangrove spread out a long coastline in 9 sub-district. The mangroves area degraded into 
1186,1 hectare in 1993 and spreading around Cimalaya Sub-district, and Sedari village. Meanwhile, in August 2013, 
the remaining area of mangrove forest are 233,7 hectares [2]. 
One of the Indonesian   coastal areas that its mangrove forest was damaged is a coastal region of Karawang 
District, West Java Province. According to data from the Department of Marine and Fisheries (year?), the original 
(what do you mean with original here) mangrove forest area in Karawang District is 5,400 hectares. However, 
currently, 54% of it is estimated in poor condition and has been converted to farm lands and fishponds [3]. 
Conversion of mangroves into fishpond is considered as one of shortest way that carried people to earn a great 
income [4]. Relatively moderate damage reaches 3.953 hectares. Meanwhile, good condition of mangrove forest is 
approximately only 629 hectares. One of the mangrove forest in Karawang is located at the coastal village of Sedari, 
Cibuaya Sub district. Impact of mangrove forest degradation has been keenly felt by the local communities. This 
degradation increases a coastal abrasion rate. According to interview results with local communities, Sedari’s 
shoreline (eroded) toward the mainland with rate of 10 meters a year. Therefore, this condition is very alarming and 
requires special measures to reduce the rate of abrasion due to damage of mangrove forests. 
Considering the symptoms of mangrove forest damage due to inappropriate utilizations by variety of interests,  
there should be a restoration and management efforts of mangrove forests. The main purpose of mangrove 
restoration is to manage the structure, function, and ecological processes in these ecosystems, as well as prevent it 
from extinction, fragmentation or degradation further [5]. It is very important because the mangrove forest 
ecosystems have been degraded and unable to return to its original state. The condition of ecosystems that have been 
unable to carry out the functions as it should, require management and protection [6], [7]. In this condition, the 
ecosystem homeostasis permanently stalled, thus inhibiting the normal process of secondary succession to heal the 
damaged area.  
Currently, mangrove restoration is getting considerable attention, but the implementation in the field seems to be 
still far from expectation [8]. In addition  the lack of knowledge on how to plant mangrove in appropriate way and 
proper site selection, resulting failures of some restoration activities which  is suspected as a "project" which led to 
poor management of implementation and no sustainability beyond project period. Restoration approach is still based 
on the concept of once grown without an integrated management system involving elements of empowerment and 
community participation. The function of marine and coastal ecosystem management is not only to preserve the 
physical dimension and the sustainability of the system, but also has a social dimension because the existing social 
system that coastal communities have interacted dynamically with coastal and marine resources - is one of the 
elements that need to be considered in the management of ecosystems of coastal and marine resources [9]. Mangrove 
forest management based on the principle of sustainability is expected to restore the mangrove forest habitats in the 
village Sedari. 
A pattern of collaboration between the private sector, local governments and communities in the restoration and 
management of mangrove ecosystems is needed at this time. This paper aims to explain the concept of collaboration 
in the mangrove forest restoration activities in the Sedari Village that has been being conducted by PT Pertamina 
Hulu Energi Offshore North West Java (ONWJ), as the private sector, working together with local government and 
communities. This collaborative program is named “Orang Tua Asuh Pohon (OTAP). As a part of the community 
development program, the program is expected to provide benefits to the PHE ONWJ, local governments, and 
communities to be able to manage the mangrove forests in Sedari Village and grow active participation of the 
community in sustainable mangrove restoration. The data and information used of existing data and information  as 
well as result of field observation. The data anda information were assessed. 
 
Site description 
Sedari village is one of the villages in the Cibuaya Sub district, Karawang District. The total area of Sedari 
Village is 3.787 hectares [10]. The border of Sedari Village in the northern part is the Java Sea, the southern part is 
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Kalidung Jaya and Tambak Sumur Village, the east part is Cemara Jaya Village, and the west part is the Tambak 
Sumur village. The village has a low-lying topography, beach / coastal, and stretch of the river. The soil is mostly 
black with a silty texture. Climate in the Sedari Village is including dry climate with rainfall of 0.5 mm. The number 
of months of rain is 2 months with a daily average temperature of 25° C.  
Sedari village consists of 6 Hamlet, Jayasari Hamlet, Neglasari Hamlet, Telarsari Hamlet, Tirtasari Hamlet, 
Karangsari Hamlet and Tanjungsari Hamlet. Based on Table 1, the population of the Sedari Village in 2012 was 
4,163 people with the composition of the male population as many as 2,216 people and as many as 1,947 female 
population of people. The number of families (KK) in Sedari village was 1054 households. Rural population density 
Sedari the year 2012 is 113.82 people/km2. The main livelihood is farm laborers and farmers.  
 
Table 1. Total area, number of households, and a population of the Cibuaya Sub district (BPS 2013) 
No Villages Area (Km2) 
Number of 
Households Population 
1 SUKASARI 3.98 966 3601 
2 KERTA RAHAYU 3.81 1274 4593 
3 CIBUAYA 4.41 1496 5184 
4 PAJATEN 4.87 1714 6221 
5 KEDUNG JERUK 6.33 1338 5582 
6 KALIDUNGJAYA 4.69 778 2977 
7 KEDUNG JAYA 8.33 1456 5203 
8 JAYA MULYA 4.69 1136 4094 
9 GEBANG JAYA 3.38 548 2022 
10 CEMARA JAYA 14.41 1256 5027 
 11 SEDARI 37.87 1054 4163 
  TOTAL 96.77 13016 48667 
 
 
OTAP program 
x History of establishment 
OTAP program begins with the initiative of group of employees of the Department of Health Safety Security and 
Environment (HSSE) and Community Development (Comdev) of the PHE ONWJ that establish an organization 
concerning environmental management. OTAP is included as one of the company’s Corporate Social Responsibility 
(CSR) program which is called Green Lifestyle Program. This program invites employees to participate supporting 
conservation program through planting trees around the operation area of PHE ONWJ [11]. 
 
OTAP organizational structure (Fig. 1) is a combination of the components of the employee and the village 
communities. The organization consists of General Advisor, OTAP Leader, Technical Advisor, Finance Officer, 
Administrative Section, Field Coordinator, and Promotion and Representation Section and some local individuals of 
Sedari Village. OTAP members containing the employee are located in Jakarta which act as administrative and 
development program. Meanwhile the community group is under Field Coordinator. The community group that was 
established by PHE ONWJ has a function to provide knowledge to the local village communities on sustainable 
mangrove forest restoration ecologically, socially and economically. In addition, through this program, the 
community group is expected to be a local champion on environmental management at Sedari Village. 
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Fig. 1. OTAP Organizational Structure (OTAP PHE ONWJ data, 2014) 
 
Program description 
OTAP carried out on the basis of concern for environmental damage, especially in the area of mangrove forest 
ecosystems around PHE ONWJ operation. The stages of OTAP program are:  
x Green investment process 
OTAP team offered a green investment program to all employees. Furthermore, the investment fund will be used as 
trust fund to run the program including investment of mangrove seedlings, awareness activities, establishment of 
community mangrove nursery group, and also capacity building for the community group in the village. Green 
Investment mechanism is very easy. Employees enroll and write down the nominal money to be invested. Every 
three months, OTAP team will report mangrove growth that has been planted as a result of employee’s green 
investment. In addition, OTAP team conducted awareness activities to all employees of PHE ONWJ through posters 
and newsletters about the role and function of mangrove forests, both as an ecological and socio-economic function.  
x Capacity building of Mangrove Community Group 
OTAP team established group of mangrove forest community in the village on the basis of consultation and 
coordination with the village. They also conducted the capacity building for the communities by giving the 
knowledge about what is the mangrove, function of mangrove, how to choose suitable land, how to conduct 
mangrove restoration in appropriate way, how to monitor the growth of mangroves, and also how to evaluate any 
restoration activities that have been performed. Moreover, OTAP also conducted counseling on mangrove nursery. 
This activity aims to establish group of mangrove nursery that is expected to be an alternative livelihood for the 
communities. 
x Mangrove restoration activities  
x Land selection of planting 
Based on site description of Sedari village, the mangrove area is almost converted into farm/fishponds. 
Therefore, the process of land selection involves land owners of fishponds. OTAP team explained to fishpond 
owners about the function and role of mangroves to fisheries resources, including fish fishponds. This 
persuasive activity is intended that the owner of fishpond can provide a land use permit for planting mangroves 
and at the same time describing preservation awareness about mangroves. 
x Mangrove Planting 
Mangrove planting activities are involving employees of PHE ONWJ, local government and the Village 
communities.  
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x Monitoring and Evaluation  
Monitoring and evaluation of mangrove restoration project is undertaken by the OTAP community group under 
the supervision of OTAP PHE ONWJ. The monitoring form has been prepared as a tool to monitor and evaluate 
the results of the restoration. OTAP community group will report the results of monitoring every month to PHE 
ONWJ with a number of mangrove live or dead, height and also diameter of the mangrove. The evaluation will 
be held every 6 months. This evaluation is aims to provide a positive input for the next restoration project. 
 
 
 
Collaboration efforts on mangrove restoration 
The activities started in 2012, comprising of planting mangroves at Sedari riverbank (OTAP I), and the coastal 
area as a buffer zone (green belt) to prevent abrasion (OTAP II and OTAP III) (Fig.2). Table 2 represents mangrove 
monitoring data results coming from planted mangrove at Sedari riverbank, Telarsari-Tirtasari Hamlet. Total of 
planted mangrove is 15,000 seedlings. The planted mangrove was unsuccessful at the riverbank where the 
mangroves were buried by soil dredged from the river. The failure planting happened was due to lack of knowledge 
about how to plant the mangrove in appropriate way and also lack coordination with local governments, both district 
and province. Based on the monitoring data on June 2014 (Fig 3), the number of survived mangrove is only in 2141. 
In addition to the lack of coordination between the various parties that caused the failure of the restoration project, 
the presence of pests such as goats also affect mangrove growth. Goats will eat mangrove’s leaf that is causing 
death.  
 
 
Fig. 2.  Site location of OTAP program, Sedari Village, Karawang District  
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Table 2: Mangrove monitoring data at the Sedari riverbanks, Telarsari-Tirtasari Hamlet on June 2014 
No Type of plant Number of survive*) 
Current 
Size (cm) 
T 
1 Rhizopora sp 2106 107 
2 Bruguiera sp 31 136 
3 Avicenia sp 4 132 
Souce : OTAP Monitoring data, PHE ONWJ 2014 *) Survived mangrove is counted after doing replacement/tambal sulam 
 
 
 
 
Fig. 3.  Height of mangrove trees at Sedari Riverbank, Telarsari-Tirta Sari Hamlet (source: laporan OTAP PHE ONWJ 2014) 
 
The next restoration was conducted on November 2013 in area of 0.05 hectares. Learning from the previous 
experience, the restoration activities was used as an experimental material planting by OTAP team. Before the 
restoration, a discussion about the location, type of seedling and number of participants of mangrove restoration was 
conducted by PHE ONWJ, Tim OTAP and local government  
Based on initial studies about characteristics of soil analyzed by the Technical Advisor of OTAP PHE ONWJ, the 
type of dominant substrate is a mud so it is suitable for Rhizophora sp. The location is an abandoned fishpond so 
there is flow of fresh water irrigating the fishpond. When the high tide, the flow of sea water is also quite. It is due to 
type of tide of West Java Sea is mixed tide prevailing diurnal with a mean tidal range of 1 m [12]. Moreover, the 
location is also sheltered from large wave due to there is breakwater.  
As the results of discussions between local government, community and PHE ONWJ, these restoration activities 
were involving employees of PHE ONWJ, OTAP team and Sedari villagers. OTAP team planted 3,000 seedlings of 
Rhizophora sp in Karang Sari Hamlet. One of failure factor on the previous mangrove restoration is goat. Therefore, 
OTAP team put on bamboo fence around the planting site to keep away from the goats and hold domestic waste 
when the tide is high. 
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Fig. 4. Height of Mangrove at the abandoned of fishpond, Karangsari Hamlet, (OTAP Monitoring data, PHE ONWJ 2014) 
 
The results of last monitoring on June 2014, the seedlings grow well up into saplings (Fig 4) (Table 3). The land 
that once was barren fishponds has now turned into a mangrove wetland with an area of 500 m2. The success of 
OTAP community groups in growing mangrove of this land to be a reference in terms of the selection of the land, 
the choice of mangrove seedlings, and also monitoring and institutional systems that valuable for the next 
restoration. 
 
Table 3. Mangrove monitoring data in abandoned of fishpond at Karang Sari Hamlet on June 2014 
No Type of plants Number of initial plants 
Number of 
survive *) 
Current Size (cm) 
D T 
1 Rhizopora sp 3000 3000 0.7 107 
Souce : OTAP Monitoring data, PHE ONWJ 2014*) Survived mangrove is counted after doing replacement/tambal sulam 
 
Based on Working Plan OTAP PHE ONWJ, the next mangrove restoration was on March, 2014. The third 
mangrove restoration activities was become a form of implementation. In this restoration, OTAP team got another 
loan of abandoned fishpond from its owner. Based on the community discussion results, the location would be 
developed as sylvo fishery system. Sylvofishery is a pattern that combines elements of economic development and 
environmental management. Fish farmers can still perform fishing activity at the same time, they have to protect and 
manage the mangrove surround the fishpond. OTAP team also put on bamboo fence around the planting site to keep 
the mangroves are not disturbed by goats. In addition, the bamboo fence also serves to hold the trash when it was 
high tide.  
The restoration activities involving employees of PHE ONWJ, OTAP team and participants from Sedari villagers 
was conducted in 2.7 ha with total planted mangrove was 10000 seedlings. Based on last monitoring data on June 
2014, the most planted mangrove is survived (Fig 5). When OTAP team were conducting monthly monitoring, they 
replaced the dead mangrove seedling with the new one. It is called tambal sulam. (Table 4).  
 
Table 4. Mangrove monitoring data in the abandoned of fishpond at Tirtasari Hamlet 
No Type of plants Number of initial plants 
Number of 
survive*) 
Current Size 
(cm) 
T 
1 Rhizopora sp 10000 10000 79 
Souce : OTAP Monitoring data, PHE ONWJ 2014 *) Survived mangrove counted after doing replacement/tambal sulam 
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Fig 5. Height of mangrove  at the abandoned of fishpond, Tirtasari Hamlet, Sedari Village (Source : OTAP Monitoring data, PHE 
ONWJ 2014) 
 
Collaborative effort on mangrove restoration program also created a new perception for rural communities about 
mangrove management as an alternative livelihood. Through OTAP community group, the community is introduced 
how to conduct mangrove nursery. The socialization bought the new seedlings farmers of the other community 
groups. At the beginning of OTAP activities, seedlings farmer were only just two groups. Currently, there are 
registered as many as 10 farmers in the Sedari village. 
Based on the exposure to the above activities, the failure factors and corrective actions in mangrove restoration 
projects can be analyzed, which are as follows:  
 
Table 5. Analysis of failure factors and corrective actions in mangrove restoration projects 
No Failure Factor  Corrective actions 
1 
x Less precise in suitable land selection 
x Less attention in hydrologic 
conditions (Tide effect, freshwater 
supply) 
x Less attention in long-term 
community    mangrove structure or 
relation to the surrounding ecosystem 
Before planting, it is necessary to implement physical 
habitat restoration analysis:  
x Hydrological Analysis (influence currents, waves, 
ocean tides including freshwater supply and 
sedimentation) 
x Analysis of the type of substrate (acids and bases pH) 
x Land must be free of contaminants (oil spills and 
domestic waste) 
2 Less precise on determining the mangrove species depends on soil texture 
Determination of mangrove species depends on soil 
texture, salinity, and long inundation, as well as other 
micro-climate (Choudhury, 1996; 2000). There are about 
12 species commonly used for restoration, ie Rhizophora 
sp, Avicennia sp, Sonneratia sp, Bruguiera sp, Heritiera sp, 
Lumnitzera sp, Ceriops sp, Excoecaria sp, Xylocarpus sp, 
Nypa sp, Cassurina sp, and Hibiscus sp. 
  3 The existence of mangrove pests such as goats and other farm animals  
Protection is conducted by installing a bamboo fence 
around the planting area 
4 
Lack of coordination between private 
parties (company), local government 
agencies and communities. 
Collaboration between the private sector, village, 
community and relevant government agencies is a critical 
issue in the success of mangrove restoration program. 
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5 
Lack of education and capacity building of 
communities in nursery and the techniques 
of mangrove planting  
x Nursery techniques must be correctly implemented to 
produce good quality of propagule. 
x Planting techniques are also conducted at the right 
time. Generally conducted in December up to January, 
at the beginning of the rainy season. 
6 Not carried out monitoring and evaluation program on regular basis 
Monitoring and evaluation is very necessary to ensure 
the success of  mangrove restoration program 
 
The collaboration efforts between the private sector, village, relevant agencies and community empowerment are 
particularly important factor in the success of mangrove restoration. OTAP PHE ONWJ along with the community 
of Sedari Village use this patterns of collaboration in addressing the challenges of managing mangrove forests.  
x The existence of community discussions between the OTAP team and communities as well as relevant 
institutions be the first step in any activity mangrove restoration,  
x Capacity building is a media in conveying environmental education to the community about mangrove 
restoration techniques, the selection of land, planting and seeding procedures, 
x Element of community involvement in monitoring mangrove growth will be the key to public confidence 
in the benefits of mangrove restoration projects for environmental improvements in the village in the 
future.  
 
Local population pressure will affect the structure and function of mangrove ecosystems in the vicinity [8]. 
Environmental education can encourage the active involvement and greater public participation. Both are important 
issues in the management and conservation of mangroves. Management's decision to include local input will be 
more successful and gain greater political support. Because of how good the concept of restoration without the 
involvement of local communities in protecting and preserving the mangrove forest, mangrove restoration project 
results will not be optimal. 
 
Conclusion 
Collaborative efforts on mangrove restoration program in Sedari Village have been implemented by the 
employees of PHE ONWJ with the local government and communities of the Sedari Village. Form of collaboration 
efforts on mangrove restoration program in Sedari Village is reflected in every stage of the mangrove restoration 
program including the process of green investment fund raising, community capacity building, mangrove planting 
activities, as well as mangrove monitoring activities together.  
Mangrove planting activities have varied results and learning. Failure in the first planting is a valuable input for 
OTAP team to conduct the evaluation in terms of plantation techniques to institutional OTAP. The second and third 
planting showed that the most seedlings is survived which is grown into saplings. Forms of collaboration between 
the private sector, local government and community empowerment are particularly important factor in the success of 
mangrove restoration. 
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